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Airway management is an essential skill for emergency department 
(ED) doctors. Management of airways in the ED can be fraught with 
difficulty, from acutely ill patients with deranged physiology to time 
and resource constraints. In order to ensure that emergency patients 
always receive the best care, it is necessary to evaluate current practice 
norms and identify areas that can be improved upon.[1-4] Numerous 
airway databases already exist around the world, providing insight 
into the complexity of emergency airway management. These 
data have been analysed repeatedly to create the many different 
airway algorithms available today.[1,2,5-8] They assist in providing the 
necessary insight into clinical practice and aid in identifying areas 
for improvement.
As emergency medicine develops in South Africa (SA), ED 
doctors are becoming more skilled in airway management in the 
ED. International studies have showed widely varying success and 
complication rates in EDs in North America, Asia, Australasia and 
Europe, but currently there is very little research available concerning 
the level of airway management in Africa, and how that standard of care 
compares with global developed-world standards.[9] The small amount 
of local data available deal only briefly with success rates, techniques 
and adverse events (AEs) in an isolated single-centre report.[10]
Objectives
This retrospective analysis from the first airway registry in an SA 
ED serves as the initial step in understanding how management 
of emergency patients and their airways can be improved. Our 
objectives were to analyse first-pass as well as direct laryngoscopy 
(DL) and video laryngoscopy (VL) success rates; to assess the 
adequacy of pre-oxygenation; and to compare AE rates and factors 
affecting patient deterioration during airway management in an SA 
ED with international data.
Methods
Study setting
This was a retrospective registry review of all patients who required 
airway interventions in an academic ED in Johannesburg, SA, from 
1 September 2015 to 31 October 2016. The ED is staffed by full-time 
emergency physicians, emergency medicine registrars and medical 
officers (most with <5 years of postgraduate experience). Interns, 
paramedics and nursing staff also rotate and train in the ED. The 
department has an annual census of 60 000 patients, and is a mixed 
ED treating both trauma and medical emergencies. Because there is 
a dedicated ‘mother and child’ hospital nearby, the department sees 
fewer gynaecological and paediatric cases than other mixed EDs.
Airway management decisions are left to the discretion of the 
operator; however, a standard pre-procedure checklist is available in 
the ED protocol book.
Permission to conduct this research was obtained from the hospital 
ethics committee, as well as the Human Research Ethics Committee 
of the Faculty of Health Sciences, University of the Witwatersrand 
(ref. no. M161150).
About the airway registry
The airway registry was started in August 2015. Every patient who 
required airway intervention (uniformly meaning intubation) was 
entered into the registry. Records were entered into a pre-designed 
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REDCap (Research Electronic Data Capture) database, a secure 
web application used for building and maintaining online databases. 
Access was restricted to the departmental head and registry 
co-ordinator. Record entry was followed up on a regular basis by the 
registry co-ordinator to ensure correct recording and consecutive 
patient sampling. Any missing information was added from hospital 
records. Patients who required re-intubation for any reason were also 
recorded in the registry, as were any patients intubated in the ED 
by non-ED staff. Patients intubated in the operating room or wards 
and in the pre-hospital environment were not entered in the registry. 
Doctors working in the ED were all trained in filling out the registry, 
and regular reminders were distributed via email as well as at the 
weekly academic round.
The primary airway operator (the intubator) was responsible 
for retrospectively completing the registry after the patient was 
stabilised. Information regarding patient demographics; body habitus; 
pathology; preparation, including preload volume and inotrope use; 
methods of airway management, including pre-oxygenation, devices 
used, success or failure, and operator level; drugs used; vital signs and 
complications was recorded.
Levels of operators were divided into interns (<2 years of post-
qualification experience), medical officers (2 - 5 years of postgraduate 
training), registrars (>3 years of postgraduate training), and other, 
which included medical students, paramedic students and trauma 
nurse trainees. Where the operator level was unclear or not recorded 
the ‘other’ category was checked, and it was indicated further that 
‘operator was not known’.
In emergency intubation, a failed airway has been defined as 
there having been three failed attempts to intubate a patient by an 
experienced operator, even when bag-mask ventilation is capable of 
maintaining adequate oxygen saturation.[11] Intubation success was 
therefore defined as passage of an endotracheal tube (ETT) through 
the vocal cords within three attempts, whereas first-pass success 
(FPS) was defined as successful intubation by the first operator 
on the first attempt.[12] A single attempt resulted in either correct 
placement of the ETT or re-oxygenation and a subsequent attempt. 
A failed airway was failure to correctly place the ETT within three 
attempts, necessitating a rescue airway such as a surgical airway or 
supraglottic device. DL was performed with a standard Macintosh 
direct laryngoscope, with a choice of size 2 - 4 blades. The GlideScope 
video laryngoscope (with a hyper-angulated blade) was used in all 
video-assisted intubations. Either a size 3 or 4 blade was available, as 
well as the manufacturer-provided intubating stylet. The choice of DL 
or VL was at the discretion of the intubator.
Vital signs were recorded from monitors in the ED, which 
were calibrated regularly and had minute-to-minute recall. Correct 
monitor placement, time-cycling and blood pressure cuff sizing 
were done by nursing staff. Significant hypoxaemia was defined as 
oxygen saturation <90%. A heart rate >100 or <50 bpm or systolic 
blood pressure <90 mmHg, or a 20% change from baseline of either 
parameter, were considered significant.
Data collection
Data were extracted in spreadsheet format after each record had been 
checked for completeness. Any patients aged <18 years, all obstetric 
and gynaecology patients, and any patients with incomplete records 
were excluded. Some data were extracted from patient records where 
available.
Statistical analysis
All eligible records from the study period were included. Comparison 
of the FPS rate for DL v. VL was carried out using the z-test for 
proportions. The χ2 test was used to assess the relationship between 
grading of the laryngoscopic view at the first attempt between DL and 
VL, comparison of the grading for unsuccessful v. successful attempts 
within each device, determination of the association between 
desaturation and pre-oxygenation method, and determination of the 
association between time of intubation and number of attempts at 
intubation. Fisher’s exact test was used for 2 × 2 tables or where the 
requirements for the χ2 test could not be met.
The relationships between number of attempts at intubation and 
blood pressure, heart rate and oxygen saturation were assessed with 
the t-test (or analysis of variance for more than two categories). 
Where the data did not meet the assumptions of these tests, a non-
parametric alternative, the Wilcoxon rank-sum test (or the Kruskal-
Wallis test for more than two categories), was used. The strength of 
the associations was measured by Cohen’s d for parametric tests and 
the R-value for the non-parametric tests.
Data analysis was carried out using SAS (version 9.4 for Windows, 
SAS Institute, USA). The 5% significance level was used, except 
where multiple comparisons were made.
Results
During the study period, a total of 374 records were captured on 
the registry. Fig. 1 shows the derivation of eligible records. Most 
of the excluded patients were ‘unknown’ trauma patients where 
approximate age was not recorded, and hospital records were missing 
or incomplete for comparison even on follow-up. The mean patient 
age was 41 years (range 18 - 91), with males accounting for 58.3% of 
the study population. Pathologies requiring airway intervention are 
recorded in Table 1.
Initial attempts 
in ED
N=374
Duplicates
n=3
Valid entries
n=371
Age <18 years
n=8
Initial attempts 
included
n=363
Incomplete 
records
n=42
Complete records
n=321
Fig. 1. Derivation of records on intubation available for analysis.
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Methods of visualisation
Table 1 also shows the FPS of DL and VL, as well as the Cormack-
Lehane grading of visualisation[13] for all intubators, including 
students. The difference in overall success rates of DL and VL was not 
statistically significant (p=0.079).
Intubation success rates and AEs
The overall FPS rate for doctors was 81.8%. Medical officers and 
registrars had similar success rates. Fig. 2 depicts the success rates of 
each level of operator, as well as success after multiple attempts, and 
rescue attempts. Only 2 patients ultimately had failed intubations: one 
surgical airway (0.3%) was performed by an emergency physician, 
and another patient was ventilated with a laryngeal mask airway and 
later intubated in the operating room. Rescue attempts in Fig. 2 refer 
to a second operator attempting to intubate the patient after initial 
attempts by the first operator had failed.
AEs associated with each intubation attempt are summarised 
in Table 2. Endobronchial (mainstem) intubation was diagnosed 
clinically. There is no section on the registry for patient follow-up, 
so the significance of AEs is difficult to quantify past the initial ED 
evaluation. A total of 207 events occurred in 106 patients, with an 
overall AE rate of 33.0%. 
Pre-oxygenation
Some patients received more than one method of pre-oxygenation 
simultaneously: nasal cannulas were never a sole method of pre-
oxygenation – they were always combined with another oxygenation 
device, either a non-rebreather facemask or bag-valve-mask device. 
In our ED, the bag-valve-mask device does not come standard with 
a positive end-expiratory pressure (PEEP) valve attached, and it 
is therefore not utilised for all intubations. Bag-mask ventilation 
with and without a PEEP valve is therefore presented separately. 
Fig. 3 shows each pre-oxygenation method, with the incidence of 
Table 1. Indications for intubation, and FPS of DL and VL (N=321)
Indication for intubation, n (%)
Non-trauma 230 (71.7) Trauma 67 (20.9)
Pulmonary 65 (20.3) PVC 11 (3.4)
Pneumonia 35 (10.9) Assault 11 (3.4)
Neurological 65 (20.3) Burns 10 (3.1)
Status epilepticus 28 (8.7) MVC 9 (2.8)
CVA 13 (4.0) Stab 6 (1.9)
ICH 10 (3.1) Fall from height 4 (1.2)
Overdose 30 (9.3) GSW 2 (0.6)
Cardiac 14 (4.3) Other† 14 (4.4)
CCF 8 (2.5) Cardiac arrest‡ 24 (7.4)
Sepsis/septic shock 13 (4.0)
Surgical 4 (1.2)
Anaphylaxis 3 (0.9)
Other* 17 (5.3)
Unknown 19 (5.9)
First-pass success of DL and VL§
                                        DL                                       VL
C-L grade Patients, n (%) FPS, n (%) C-L grade Patients, n (%) FPS, n (%)
1 78 (52.0) 64 (82.1) 1 132 (80.5) 117 (88.6)
2 54 (36.0) 37 (68.5) 2 26 (15.9) 16 (61.5)
3 15 (10.0) 8 (53.3) 3 3 (1.8) 1 (33.3)
4 3 (2.0) 1 (33.3) 4 3 (1.8) 0
Total 150 110 (73.3) Total 164 134 (81.7)
FPS = first-pass success; DL = direct laryngoscopy; VL = video laryngoscopy; CVA = cerebrovascular accident; ICH = intracranial haemorrhage; CCF = congestive cardiac failure;  
PVC = pedestrian-vehicle collision; MVC = motor vehicle collision; GSW = gunshot wound; C-L = Cormack-Lehane.
*Includes unspecified hypoxia, hypothermia, and diabetic ketoacidosis.
†Includes patients whose injuries were not specified in the registry.
‡All cardiac arrest patients were grouped together, regardless of the cause of the arrest.
§By all operators, including paramedic students and nurse trainees.
100
90
80
70
60
50
40
30
20
10
0
Level of operator
In
tu
ba
tio
n 
at
te
m
pt
s 
in
 e
ac
h 
gr
ou
p,
 %
Failed: required rescue
Success after multiple attempts
Success on rst attempt
Intern        Medical ocer      Registrar               Other
Fig. 2. Successful first attempt at intubation, multiple attempts and 
rescue attempts, according to level of operator. (Other = medical students, 
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desaturation categorised by method. Including all 
intubation attempts, 52 patients (16.8%) had an 
oxygen saturation <90% at some point between 
starting the first attempt and securing the airway.
Factors affecting vital signs
The only factor producing a noticeable effect on 
patient vital signs in the post-intubation period was 
the choice of induction drug, although no agent 
caused a statistically significant change in vital signs. 
No benzodiazepines were used for induction; 3.7% 
of patients did not receive any induction agents, and 
2.8% received no muscle relaxants. Although 7.4% 
of intubations were performed due to ‘cardiac arrest’, 
some intubations were performed after return of 
spontaneous circulation (medications were utilised 
for intubation) and others were performed during 
cardiac arrest (no or minimal medications utilised).
Etomidate was used most frequently (n=149), 
and was associated with the least change in blood 
pressure and heart rate (a mean decrease of 
9 mmHg at 20 minutes from baseline systolic blood 
pressure). Ketamine was used in 115 patients, with 
a decrease from baseline of 9 - 12 mmHg. Propofol 
was used least frequently, in 45 patients, with a 
decrease of 14 - 18 mmHg from baseline.
There was no association between change in vital 
signs and number of attempts at intubation, choice 
of paralysing agent, or use of other premedications 
(including adrenaline, atropine and midazolam). 
Time of day of intubation did not have any effect on 
FPS rates (07h00 - 19h00: 77.8% and 19h00 - 07h00: 
75.3%; p=0.69), vital signs or number of intubation 
attempts.
Discussion
This analysis is the first of its kind from SA, and as 
such there are very few data with which to compare 
it. Our single-centre database captured 321 valid 
patient entries during the 13 months under 
review. Owing to inadequate hospital records, 
11% of the initial dataset had to be excluded; these 
were mainly ‘unknown’ trauma patients. Trauma 
patients present a unique challenge for airway 
management, and this large group of missing 
data could represent multiple potentially difficult 
airways that may have affected our analysis.
Intubation success rates
The overall FPS rate for doctors was 81.8%. 
Although this rate is slightly lower than the 
suggested mean ED FPS rate of 84.1% from one 
meta-analysis of 42 081 intubations in 10 countries, 
it is within their 95% confidence interval (80.1  - 
87.4%).[12] Table 3 tabulates and compares the 
results of our database with other airway databases 
from EDs around the world. The overall FPS rate 
in the present study appears to have been affected 
by the low success rates of the interns, probably 
due to their limited exposure to emergency airway 
management prior to their rotation in the ED. 
Very few of the studies in Table 3 have adequate 
data to compare each level of operator, but those 
that do show a wide range of success in the junior 
group. Directly comparing senior personnel across 
studies shows a more equivalent success rate.
Most of the comparison studies are multicentre 
trials from North America. The generalisability 
of their results to an African context is debatable, 
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Fig. 3. Proportion of patients with desaturation, categorised by pre-oxygenation method (all attempts included). 
(PEEP = positive end-expiratory pressure; *Nasal cannulas were always used in combination with another 
oxygenation device, e.g. non-rebreather facemask or bag-valve-mask device.)
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especially when considering the resource restrictions in low- and 
middle-income countries. A Nigerian study of 94 patients (not 
included in Table 3) documented an 81.9% FPS rate in their ED, but 
these intubations were mainly performed by anaesthetic registrars 
(73.9%).[9] They documented an overall AE rate of 93.6% (notably, 
hypotension and desaturation rates of 42.5% and 34.0%, respectively). 
This seemingly high AE rate was probably due to large delays in 
securing patients’ airways – the mean time to intubation was 129 
minutes, for a variety of reasons including lack of staff, drugs and 
oxygen.[9] A single-centre study from Thailand with 757 patients 
showed an overall FPS rate of 79.6%, but with a complication rate 
of 37%. In their ED, which saw only medical patients, most were 
intubated without muscle relaxants and sedated with benzodiazepines 
alone, which together were cited as possible causes of their AEs. [14] 
Several studies have documented increased success rates when using 
a rapid-sequence intubation technique. The addition of muscle 
relaxants is associated with an 8 - 16% increase in FPS, as well as 
decreased complication rates including oesophageal intubation.[3,5,6]
In the present study, 106 patients experienced AEs (33.0%). The 
number of AEs was not significantly affected by number of intubation 
attempts, and even fewer AEs were seen after three attempts. This 
trend is likely to be due to reporting bias, as it does not correspond 
with the multiple other studies cited above, including the 14% AE 
rate for single intubation attempts in Sakles et al.’s[4] 2013 study, which 
went up to 53% for multiple attempts.[4]
The number of rescue attempts probably reflects doctors’ level of 
experience. Patients who require intubation in the ED are generally 
in extremis, and this state may not always permit the intern to ‘try 
again’ (in order to prevent patient harm), resulting in a higher ‘rescue 
rate’ for interns compared with medical officers and registrars, none 
of whom were documented as needing a rescue intubation. The 
lack of rescue attempts for senior doctors may also be due to under-
reporting of failures, or it may be that registrars are often the most 
experienced doctors in the ED apart from specialists. In 2013, Sakles 
et al.[4] found that three or more intubation attempts were associated 
with an AE in up to 70% of cases. Whether rates of FPS, AEs and 
rescue attempts are due to skilled airway management, reporting 
biases, ego or staff availability, airway operators should be encouraged 
to ask for help as early as possible when needed in order to avoid 
negative patient sequelae.
The rate of surgical airways appears to have declined over time. 
In 1998, Sakles et al.[5] reported that the rate of surgical intervention 
was 1.1%, whereas in later studies rates are <0.5% (Table 3). While 
this may not be a significant difference, it represents a change in 
airway practice over the 20 years between these studies. More tools 
are available to the ED doctor outside the operating room, and more 
emphasis is being placed on adequate airway preparation. While 
many of these methods are not commonplace in the African setting, 
the basics of adequate preparation, and a logical progression through 
an ‘airway algorithm’, have permeated clinical practice, as is evident 
by the comparable intubation success and surgical airway rates from 
the present study.
Visualisation and method of laryngoscopy
Ongoing debate is raging in the emergency medicine community 
about the usefulness of VL, and loss of the skill of DL.[18] What would 
happen if the video device had a flat battery? What if the wires or 
screen were broken? Neither modality could exist without the other, 
and yet the usefulness of VL in the ED is still being determined. 
Currently, its greatest potential is as a rescue device.[7,19]
In a 2016 Cochrane review by Lewis et al.,[20] VL and DL were 
compared using the results of 64 studies. Although a large amount of 
heterogeneity becomes apparent in such a review and all participants 
were unblinded, the authors concluded that for anticipated difficult 
airways VL had fewer failed intubations, while in patients without 
a difficult airway neither option showed more benefit. In a similar 
meta-analysis by Pieters et al.,[21] specifically of predicted difficult 
airways, VL was shown to have better glottic views, translating to a 
9% higher FPS rate and less mucosal trauma. In contrast, the present 
study showed that neither modality resulted in a higher success rate, 
despite VL having substantially better grade 1 Cormack-Lehane 
views.
Some argue that there may be increased risk in using VL because 
it could give a false sense of security, as well the ‘distraction of a 
pretty screen’ and ‘mesmerising views of the glottic inlet’.[22,23] In 
trauma patients, VL may be negatively affected by blood in the 
airway, producing longer durations to intubation with associated 
desaturation.[24]
Skill with VL requires careful training and practice with a specific 
technique.[25,26] A 7-year study by Sakles et al.[27] published in 2014 
showed that the FPS rate of GlideScope intubation improved from 
74% for first-year registrars up to 90% for third-year registrars, while 
success rates for DL remained relatively similar for the different 
experience levels. A potential confounder to this finding is relative 
Table 3. Comparison of intubation success rates and surgical airways performed
Author Patients, N Origin FPS, %
First 
intubator 
success, % 
or % (n/N)
FPS by experience, % or % (n/N)
Surgical airway, 
% (n/N)Intern MO Registrar
Sakles et al.,[4] 2013 1 850 USA 72.9 - - - - -
Walls et al.,[1] 2011 8 937 USA 81 - - - - 0.2 (20/8 937)
Sagarin et al.,[6] 2005 5 768 USA, Canada, 
Singapore
82.9 90 81.8 (2 081/ 
2 544)
87.7 (1 963/ 
2 238)
82.3 
(233/283)
0.16 (11/6 661)
Levitan et al.,[15] 2004 456 USA 86 - - - - 0.4 (2/456)
Alkhouri et al.,[2] 2017 3 710 Aus/NZ 84.3 - - 83.7 87.2 0.27 (10/3 710)
Kerslake et al.,[16] 2015 3 738 Scotland 85 - - 83 - 0.13 (5/3 738)
Tam and Lau,[17] 2001 214 China 90 - - 86 91 0.5 (1/214)
Wongyingsinn et al.,[14] 2009 757 Thailand 79.6 - 39.8 71 70 0.4 (3/757)
Present study 321 SA 81.8 93.8 
(301/321)
52.9  
(9/17)
83.3 
(194/233)
85.4 
(35/41)
0.3 (1/321)
FPS = first-pass success; MO = medical officer; Aus = Australia; NZ = New Zealand; SA = South Africa.
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lack of training in DL, as VL is used as a rescue device for failed DL, 
so trainees never get the opportunity to fine-tune the DL skill set.[27]
In the present study, the choice of device was left to the discretion 
of the airway operator, and VL was the primary method in over half 
of the intubation attempts. Whether this choice could lead to loss 
of DL skill as a result of lack of practice or potentially save patients 
owing to proficiency with VL would require further investigation. 
Another point to consider is the availability of VL in the SA context. 
Not every ED has access to this expensive piece of equipment, and 
anecdotal experience shows that most other EDs primarily use DL, 
although no studies are currently available to prove this, or the 
implications thereof.
For our ED, where inexperienced operators often train, one 
potential benefit of VL is that the teacher sees on a video screen what 
the student sees during laryngoscopy, allowing real-time feedback 
while at the same time offering the security for the teacher to take 
over at any time. There is also an option to watch video playback of 
the intubation and advise on how to approach the airway better in 
future.[28]
Pre-oxygenation
In recent years, there has been considerable emphasis on the use of 
nasal cannula oxygen in conjunction with other pre-oxygenation 
(‘de-nitrogenation’) methods, both to aid pre-oxygenation and to 
provide ‘apnoeic oxygenation’.[29,30]
In our ED, unavailability of end-tidal oxygen detectors as used in 
other oxygenation studies, as well as relatively infrequent transfer 
of oxygen saturation parameters to the registry, make the data from 
the registry insufficient to analyse the apnoeic period. Although the 
patient’s oxygenation is monitored continuously during intubation, 
the saturation parameters are only recorded in the registry just before 
the first intubation attempt starts and thereafter every 5 minutes up to 
20 minutes post-intubation. However, the available data were used to 
determine adequacy of pre-oxygenation, using the oxygen saturation 
before the first intubation attempt as a surrogate.
Most of the patients in the present review received more than one 
method of pre-oxygenation, with a non-rebreather facemask being 
the most common – probably as it was most readily available. Only 
4.5% of patients in whom this method was used experienced oxygen 
saturation <90% during their intubation. These patients may have 
had less severe disease, thereby skewing the success in favour of this 
method. Any patient requiring additional pre-oxygenation techniques 
was probably more sick and therefore more likely to desaturate. 
However, the patient’s severity of disease was not recorded in this 
registry, and so cannot be compared with frequency of desaturation. 
A single study in 2017 from Minneapolis showed that the concept 
of using a non-rebreather at ‘flush-rate’ was superior to standard 
non-rebreather facemask or bag-mask ventilation, and demonstrated 
mean expired oxygen levels of 86%.[31] This method, and even 
standard flow rate at 15 L/min, depends on an awake, spontaneously 
breathing patient, but should be further investigated in an SA context 
as it is a simple, inexpensive method of preoxygenation.
The addition of nasal cannulas for the period of preoxygenation has 
been shown to improve oxygen delivery in masks with improper seals, 
as well as potentially delay desaturation when used in combination 
with a non-rebreather mask.[29,32] However, we found no significant 
benefit in patients who received this form of oxygenation compared 
with those who did not.
Similarly, patients in whom non-invasive ventilation and bag-
mask ventilation with a PEEP valve adaptor were used experienced 
significant desaturations (35% and 61%, respectively). These rates 
of desaturation may have been confounded by the fact that the 
patients who received these types of pre-oxygenation methods were 
probably more sick with poor reserve, and were therefore prone to 
more rapid desaturation. This trend contrasts with other smaller 
studies that have shown that critically ill patients do benefit from 
increasing mean airway pressure with some type of PEEP device. 
Baillard et al.[33] demonstrated improved oxygen saturation before, 
during and after intubation when non-invasive ventilation was used 
for pre-oxygenation, with no increase in AEs due to regurgitation 
with gastric distension, increased intrathoracic pressure or decreased 
cardiac output. The benefit may be due to recruitment of alveoli in 
physiologically shunted lungs, or attenuation of diffusion-atelectasis 
caused by the process of de-nitrogenation.
Factors affecting vital signs
Various factors examined from the registry may have had the 
potential to cause post-intubation decompensation. Time of day 
and additional drugs had no effect on vital signs. Airway operator 
fatigue might be expected to lead to poorer success rates, but in 
fact FPS remained equal regardless of day or night.[34,35] Induction 
agents all affected vital signs, but none was statistically or clinically 
significant. Most patients returned to pre-intubation parameters 
within 20 minutes. Etomidate was used most frequently, and patients 
receiving it appeared to be the most haemodynamically stable. 
However, ketamine displayed a similar profile, and was used in 
patients with lower initial blood pressures. Interestingly, ketamine 
was not associated with a significant change in heart rate. If patient 
weight and disease severity had been more accurately documented, 
a correlation between these parameters and the ideal induction dose 
could potentially have been described. This should be more closely 
studied in future versions of this database.[36]
Study limitations
A portion of the dataset (11%) was excluded owing to unavailability 
of patient records, most of which were for trauma patients. These 
records could represent a potentially difficult airway scenario due 
to in-line spinal stabilisation and deranged physiology, so their 
exclusion could have caused a significant skewing of the data. FPS 
rates have been shown to be lower in this subset of patients.[12]
The study data came from a single centre so could have been 
affected by regional practices as well as regional resource issues, e.g. 
stock availability, time to hospital, and airway management protocols.
Consecutive patient sampling was the goal for the registry, 
requiring each doctor to complete the registry after managing their 
patients. Patient logbooks were audited weekly to ascertain a level 
of compliance with registry completion. However, the sample may 
nevertheless not have included all patients intubated in the ED.
The registry was completed by the person responsible for managing 
the patient. While random audits of registry entries were conducted, 
self-reporting bias may still have influenced the data, especially 
regarding complications.
The registry itself was not initially set up for some of the study 
outcomes, so extrapolating data, particularly for operator level, was 
not always possible.
Conclusions
This single-centre retrospective registry review provides insight 
into current airway practices in our SA ED. The patient population 
had a wide range of clinical presentations and disease severities, 
which would challenge the most seasoned ED doctor. The level of 
intubation success for ED medical officers and registrars, however, 
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was comparable to international developed world standards, while 
still offering areas for improvement, including the reporting and 
managing of AEs.
Data from this registry are invaluable in evaluating current 
practice and identifying areas for improvement. More EDs should 
consider implementing this form of data capture to assess practice 
and identify areas for quality improvement purposes.
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